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Power inverter control, as one of the four power electronic transformation 
technologies, is widely used in industrial production and social life. Along with the 
rapid exploitation of new energy resources such as solar, wind and biomass energy, 
high quality of power is increasingly required, and the performance of the inverter 
technology is also put forward. Therefore it is of great significance to improve the 
tracking accuracy and reduce the current harmonics of the inverter control. 
This paper took the three-phase two-level voltage-source inverter as the 
research object besides inductance and resistance as the equivalent load, launched 
the research on current tracking control of inverter. The concept of dead-time state 
equivalent voltage vector was proposed by analyzing the current commutation law 
of inverter legs, and the mathematical model equation was derived. Then the concept 
and control method of dead-time state equivalent voltage vector are introduced in 
the finite control-set model predictive control, and transformed the 
single-voltage-vector output into the double-voltage-vector optimal-synthetic control, 
and made the uncontrollable dead-time flexible and controllable, dramatically 
increasing the control accuracy and performance of inverter. Simulation and 
experimental results showed that under the control algorithm proposed in this paper, 
the current tracking error and the current harmonic can be reduced significantly. The 
main contents of the study are divided into several points: 
(1) The traditional inverter control methods were analyzed, especially 
advantages, disadvantages and the present research status of FCS-MPC. 
(2) The concept of dead-time state equivalent voltage-vector is proposed and its 
mathematical model equation is derived. According to the law that the clamping 
voltage of the diode is equal to the output voltage of the MOSFET switch-on during 
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voltage-vector was proposed. Then studied the relationship between dead-time state 
equivalent voltage-vector and directions of three-phased currents, status of 
dead-time and switch status before or after switching by the method of 
combinational logic. Then the model equation was derived which laid a theoretical 
foundation for the follow-up control algorithm based on dead-time equivalent 
voltage-vector. 
(3) The control algorithm based on dead-time state equivalent voltage vector 
was designed. In each control period all the possible combinations of the dead-time 
status and the switch status in the next period were analyzed, and the combination of 
the corresponding dead-time state equivalent voltage-vector and the following 
voltage-vector was obtained. Then construct a integrated cost function which was 
more in line with evaluation criterion of tracking performance proposed in this paper. 
Based on the integrated cost function, optimal-time assignment algorithms was 
proposed, by the operating time of the two voltage vectors was rationally allocated, 
the integrated cost function of voltage vector synthesis control was optimal. Then 
this paper calculated the optimal integrated cost function of all voltage vectors, and 
selected the corresponding switching status and operating time to output. Through 
the optimal synthesis of two voltage-vectors, the high-precision control of the 
inverter current was realized. On the precondition of assuring control effect, the 
algorithm was simplified and improved, and it was in favor of the programming in 
both simulation and experiment. 
(4) Established a simulation model and the simulation analysis were done. 
Matlab/Simulink was used to design the simulation model of three-phase two-level 
inverter, and the correctness and the applicable conditions of the dead-time state 
equivalent voltage-vector were verified. then the current tracking performance of the 
inverter in the traditional FCS-MPC algorithm and the control algorithm proposed in 
this paper were compared and analyzed. Then the influence of different parameters 















guidance and reference for the following analysis of the experimental. 
(5) Set up the experimental platform and designed the FPGA control program. 
Based on LABVIEW FPGA built the experimental platform of three-phase two-level 
voltage-source inverter, and designed the FPGA control program. Hardware-level 
high-speed parallel computation was realized thus the total calculation time is less 
than 2μs. By comparing with the traditional FCS-MPC algorithm, the tracking 
performance of the proposed control algorithm can be effectively improved, 
therefore the validity and feasibility of algorithm in this paper are further verified. 
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